Background: Maximising patient comfort during and after surgery is a primary concern of anaesthetists and other perioperative clinicians, but objective measures of what constitutes patient comfort in the perioperative period remain poorly defined. The Standardised Endpoints in Perioperative Medicine initiative was established to derive a set of standardised endpoints for use in perioperative clinical trials. Methods: We undertook a systematic review to identify measures of patient comfort used in the anaesthetic, surgical, and other perioperative literature. A multi-round Delphi consensus process that included up to 89 clinician researchers was then used to refine a recommended list of outcome measures.
Results:
We identified 122 studies in a literature search, which were the basis for a preliminary list of 24 outcome measures and their definitions. The response rates for Delphi Rounds 1, 2, and 3 were 100% (n¼22), 90% (n¼79), and 100% (n¼13), respectively. A final list of six defined endpoints was identified: pain intensity (at rest and during movement) at 24 h postoperatively, nausea and vomiting (0e6 h, 6e24 h, and overall), one of two quality-of-recovery (QoR) scales (QoR score or QoR-15), time to gastrointestinal recovery, time to mobilisation, and sleep quality. Conclusions: As standardised outcomes will support benchmarking and pooling (meta-analysis) of trials, one or more of these recommended endpoints should be considered for inclusion in clinical trials assessing patient comfort and pain after surgery.
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Editor's key points
Objective measures of patient comfort in the perioperative period remain poorly defined. A systematic literature review and Delphi consensus process were used to identify and define recommended outcome measures. A final list of six defined endpoints was identified, including pain, postoperative nausea and vomiting, quality-of-recovery scales, gastrointestinal recovery, mobilisation, and sleep quality. These recommended endpoints will facilitate future clinical trials assessing patient comfort and pain after surgery.
Maximising patient comfort during and after surgery is a primary concern of anaesthetists and other perioperative clinicians. However, the objective measures of patient comfort in the perioperative period remain poorly defined. There is a pressing need to standardise endpoints in perioperative clinical trials so that results can be compared across studies. 1 Recent studies have suggested various measures, 2e4 but these recommendations were not developed in accord with current standards for the development of guidelines or consensus statements. 5e7 Consensus and consistency in the use of appropriate perioperative outcome measures, and their timing of assessments, would enhance the interpretation and translation of patient-centred outcomes research and improve the validity of data synthesis in meta-analysis. The use of standardised endpoints will presumably improve the ability of clinicians to compare results across trials, and for the investigators to pool results from diverse studies. The overall aim of the Standardised Endpoints in Perioperative Medicine (StEP) initiative is to derive a set of endpoints for use in perioperative-medicine trials, based on current evidence, expert guidance, and international consensus. 1 Here, we describe the results of a systematic review and Delphi process to identify important measures of patient comfort in the perioperative setting. Patient satisfaction, quality of life, and other health-status scales are being evaluated and will be reported separately. 1 
Methods
We first undertook a systematic review to identify measures of patient comfort in the anaesthetic, surgical, and other perioperative literature. A Delphi consensus process was then used to refine a recommended list of outcome measures.
We defined the perioperative period as the pre-, intra-, and post-operative phases of a patient's surgical journey, ranging from preoperative evaluation and planning to expected full recovery. The target population was any patient having any surgical procedure requiring anaesthesia care. Patient comfort measures were defined as any subjective or objective measure of either physical, mental, or emotional comfort and wellbeing; discomfort or absence of comfort; or symptoms that could be described as undesirable.
Literature search
Systematic searches of MEDLINE, Embase, Web of Knowledge, and the Cochrane database were performed to identify systematic reviews of trials reporting patient-comfort or pain-relief measures, and published guidelines and consensus statements or recommendations regarding the measurement of perioperative patient comfort or bothersome pain. This process, therefore, collated all relevant endpoints that were used in any of the original perioperative trials. Only reviews published from January 1, 2000 onwards were included to reduce the risk of retrieving outdated or obsolete measures. Two authors (O.B. and P.S.M.) independently identified titles and abstracts of potentially eligible studies. Discrepancies were resolved by consultation between the initial two researchers. Where consensus opinion could not be reached, a third researcher was to be consulted, but adjudication was never needed. Reference lists of relevant clinical studies and review articles were explored for additional studies. A detailed description of the MEDLINE search strategy is presented in the Supplementary Table S1 .
The intended population included adults (age 18 yr) having any type of surgery. Exclusion criteria were any systematic review including patients <18 yr, any review where an operation (using a surgical incision) was not performed (e.g. endoscopy), and any review including data from fewer than 100 patients in the analysis. Additionally, we restricted our search to the four highest impact-factor-ranked specialty journals in anaesthesia (British Journal of Anaesthesia, Anesthesiology, Anesthesia & Analgesia, and Anaesthesia), surgery (Annals of Surgery, British Journal of Surgery, Journal of the American College of Surgeons, and JAMA Surgery), and general medicine (New England Journal of Medicine, The Lancet, The Journal of the American Medical Association, and the British Medical Journal) in May 2016. Guidelines and reviews published in other journals, but identified from hand searching of reference lists of included studies were also included if they met the other study inclusion criteria.
A total of 1044 potential studies were retrieved, of which 102 met the inclusion criteria. Hand searching of reference lists of included studies retrieved a further 233 potentially relevant reviews and consensus guidelines, of which 20 also met the inclusion criteria. One hundred and twenty-two studies were, therefore, included in this review (Fig. 1) . The results of this systematic review informed the following Delphi consensus process.
Delphi process
A Delphi process was used to obtain input and consensus from a group of medical and other health researchers with experience in anaesthesia and perioperative-medicine trials. 8, 9 The
StEP Working Group consisted of experienced perioperative triallists and other investigators from various countries (see Supplementary Data) and was overseen by a Steering Committee (see Appendix).
1,10
The filtering and development of recommended perioperative clinical-trial endpoints were undertaken in four stages. The list of proposed endpoints and their definitions was sent to all members of the StEP theme subgroup (n¼13) and the StEP Steering Committee (n¼9), using a Delphi questionnaire (Supplementary Table S4 ). The participants were asked to score each of the items listed using a scale of 1e9, with 1e3 labelled 'not that important or invalid', 4e6 labelled 'important but requires revision', and 7e9 labelled 'critical for inclusion'. 11, 12 The participants were given the option to select 'unsure' if they were unable to offer an opinion as to which category to apply to the item. The participants were invited to suggest any other endpoints, or definitions, or modifications to existing definitions that they believed should be added when identifying endpoints in the planning of clinical trials addressing perioperative patient comfort. A reminder e-mail was sent to ensure prompt completion of the survey. The final numbers of respondents and item completions were recorded.
Stage 3: Delphi Round 2
The second Delphi round was coordinated by the StEP theme group Chair (P.M.) and the participants were broadened to include the entire StEP Working Group (n¼89 the item and the median and inter-quartile range of scores were quantified. Members of the patient-comfort theme group were then invited to discuss the results via e-mail. Any items not rated as critical (i.e. 70th centile score <7), but still with a median score of 7 were retained for consideration in the second round. 8 Lower-rated endpoint items identified for removal could be retained if they were considered as critical by any group member for the second round; items with a median score of 3 were not retained. Additional endpoints or modified definition items were reviewed by the theme group. Merging or splitting some endpoints was considered at this time.
A reduced set of items was thus carried forward to Delphi Round 2, using the previous proforma. Quality-of-recovery (QoR) scales were then separately evaluated. The participants were provided with the number (%) of respondents scoring 7 for each item in Round 1. They were asked to consider the responses from other Delphi participants, and to re-score the item using a second, modified questionnaire (Supplementary Table S5 ). A consensus was defined by the support from at least 70% of participants scoring 'critical' (score 7).
8,11
Stage 4: developing final recommendations and Delphi Round 3
Delphi Round 3 was coordinated by the StEP theme group Chair (P.M.) and the participants were restricted to the authors, who were all members of the StEP patient-comfort group (n¼13). The summary results of the aforementioned process were provided to these participants, inviting further comments. If responses to this final stage suggested a need for further modification to endpoint definitions, then this was resolved by the authors via e-mail discussion. Any endpoint items not rated as critical for inclusion (median score 7) were not retained for this round. Each endpoint was additionally rated for validitydspecifically, face validity (if this endpoint actually measure the outcome of interest) or content validity (if this endpoint reflect the patient outcome of interest); reliability (if the endpoint is reproducible; feasibility (if the endpoint data can be collected by research staff with some training, without undue effort or risk of missing data; and patient centredness [if the endpoint has a meaningful impact on a patient's recovery (any of discomfort or distress, prolonged hospital stay, need for re-operation, ongoing disability, or increased risk of death)].
Despite not achieving at least 70% support in the second Delphi round, sleep disturbance was identified as a likely important endpoint by some of the authors, and alternative sleep scales were suggested. These included the Pittsburgh Sleep Quality Index, 13 
Results
A long list of potentially relevant patient-comfort outcome measures is presented in Supplementary Table S2 . The response rates for Delphi Rounds 1, 2, and 3 were 100% (n¼22), 90% (n¼79), and 100% (n¼13), respectively. The results of the Delphi rounds are presented in Table 1 .
Seven of the 22 items nominated in the first Delphi round were removed for the second Delphi round [Item 1 (supplementary analgesic use) was retained following a request from one respondent], and another (Opioid-Related Symptom Distress Scale) was on the suggestion of another respondent. Highly rated patient-comfort outcome measures were carried forward to the second Delphi round (Supplementary Table S5) , and the four QoR scales were presented separately. Sixteen of the 23 items nominated in the second Delphi round were removed for the third Delphi round. The supplementary round used to identify the optimal sleep scale resulted in support of the PROMIS sleep disturbance item bank. (Further details are available in Supplementary Table S6 .) This resulted in six endpoints, with QoR evaluated with either of two scales ( Table 2) : (1) postoperative pain intensity at rest and on movement at 24 h, using a numerical rating scale [0e10, with 0¼'no pain' and 10¼'insert maximum endpoint descriptor here (e.g. worst pain possible)'], and reported for pain at 24 h and (ideally) at least one other time point; (2) incidence of postoperative nausea, vomiting/retching, and nausea and vomiting [early (defined as 0e6 h), late (defined as 6e24 h), and overall (use of rescue antiemetic), each reported as number (%)] 16 ; (3) postoperative QoR using either the nine-item QoR score 17 or the 15-item QoR-15 scale 18, 19 ; (4) time to gastrointestinal recovery, defined by time to tolerate oral diet (e.g. soft food or light meal); and (5) time to mobilisation; and sixth, sleep disturbance, using the PROMIS scale. 14 
Discussion
We undertook a systematic review and used a Delphi process to achieve consensus from a broad range of experts involved in perioperative clinical studies. The group identified six standardised endpoints that represent key aspects of patient comfort in the perioperative setting. We recommend that one or more of these endpoint domains be considered when assessing patient comfort in perioperative trials.
There have been previous attempts at identifying outcome measures after surgery, anaesthesia, and critical care. However, we included a broader representation of medical and nursing disciplines, from several countries with differing health systems, and used a Delphi methodology to achieve consensus. 5 We also considered the validity, reliability, feasibility, and patient centredness of these endpoints. 6, 7 This resulted in a smaller set of endpoints, each with a clear definition and, where available, reference to supporting validation studies. The timing of measurement of any aspect of patient comfort will influence the result, but we have chosen to not stipulate timing for most endpoints because these should be guided by the expected effects of a study intervention. Clinical researchers do not always measure what is important to patients. 21e23 Patients value access to clear information; a sense of comfort before, during, and after surgery; and a speedy recovery and early return to their own home. 17, 23, 24 Several aspects of postoperative pain and comfort that some readers might consider important were considered, but rejected after the Delphi process, including opioid consumption and opioid-related side-effects, additional pain intensity scoring, and patient anxiety and wellbeing. Some components of these are included in the QoR scales, or will manifest as delayed recovery or sleep disturbance, and so their impact can be evaluated using these tools. Although this study focused on patient comfort, there are other related aspects of recovery, including well-being, functional status, and quality of life. Loss of the ability to live independently is a particular concern for the elderly. 25, 26 These are being addressed by other StEP groups (see Supplementary Data).
1
Patient comfort can be influenced by physical symptoms and distress, or psychological or spiritual concerns. External factors may also play a role, including patients' physical and social environment, access to care, and healthcare costs. Patient comfort will be affected by anxiety and other emotional factors, and physical discomforts, such as wound pain, thirst, sore throat, dizziness, headache, constipation, urinary retention, and other symptoms commonly experienced after surgery and anaesthesia. Several QoR scales have been developed to encapsulate these outcomes, but few have been extensively validated in a broad range of surgical settings. The QoR-40 has been extensively validated and previously recommended, 27e31 but the QoR score (nine items) and QoR-15 scales, which have also been externally validated 32, 33 and are shorter, were recommended by our Delphi process. Both the QoR score and QoR-15 scales provide patientcentred global assessments of patients' postoperative recovery. Our process has some important limitations. For example, we acknowledge that the patients' experience of comfort should be evaluated from their perspective, and so our decision to not include a patient representative in this project deserves scrutiny. However, our purpose was to identify valid and robust endpoints currently used in clinical trials. We, therefore, restricted our analysis to information derived from systematic reviews and meta-analyses in relevant leading journals and to researchers representing anaesthesia, critical care, surgery, and nursing. We fully accept that there are other perspectives that might be of value, and we plan to incorporate patient representatives in future work focused on identifying a core outcome set for perioperative medicine and surgery. 1 In addition, many of the endpoints that were identified for evaluation in this project had been developed with direct patient involvement. 14, 17 Interestingly, few authors have explicitly reported patient comfort or bothersome pain. 34, 35 These and other endpoints that were either not considered or discarded during the Delphi process may eventually be found to be valid and patient centred. We encourage such studies and expect to update these StEP recommendations in the future.
In conclusion, we identified six key patient-comfort outcome measures that should be considered by those designing perioperative clinical studies. Standardised endpoints will facilitate uniform data reporting, and will support improved benchmarking and meta-analyses of future trials. 
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